The items of the Interpersonal Checklist (ICL) were scaled to a circular model by two different procedures: (1) the items were sorted by two different samples into categories corresponding to the labels of the eight ICL octants and (2) each item was scaled twice by a third sample, first on the 9-point bipolar scale Hate-Love, and second on the 9-point bipolar scale Dominance-Submissiveness. The two sets of ratings were found to correlate -.09, indicating that the two postulated dimensions presumed to underly the circular order are orthogonal. The items were then plotted into the plane formed by using the two scales as axes. The circular scale values calculated for the two sorting procedures correlated .95. The scale values obtained from the sorting procedure and those from the two-dimensional procedure correlated .89. In general, the plotted items followed a circular order from close synonymity to antonymity and back. Several gaps on the circle were found, indicating an inadequate sampling of items. Scale values were calculated for each of the eight ICL scales using the circular scale values as item weights. When these values were plotted and compared with a factor plot of the eight ICL scales, the plots were remarkably similar. Many items were found to be displaced by the scaling procedures from the placements given by the authors of the ICL. Most of these displacements were found to be related to an intensity dimension postulated by the authors of the ICL. In general, the mild/moderate items were scaled toward the Love and Dominance poles, and the strong/extreme items were scaled toward the Hate and Submissive APPLIED PSYCHOLOGICAL MEASUREMENT Vol. 5, No. 4, Fall 1981, pp. poles, thus pulling the items away from the scales they were intended to represent. Some of the major implications of the use of these procedures in the construction of personality instruments are discussed.
A simple scaling technique can be used to scale personality items into a circular structure. One model for this structure has been presented by Guttman (1954) . He labeled the circular structure a circumplex and argued that psychological tests and/or scales can be related to each other in a circular order according to the degrees of correlation among them. Table 1 presents a hypothetical intercorrelation matrix for six tests which make up an equally spaced uniform perfect circumplex. The rows and columns of any given empirical matrix of intercorrelations can be permuted by trial and error to examine for possible fit to the model. He also defined for empirical data a quasicircumplex as a circumplex plus deviations.
Empirical circumplices for psychological variables are, in fact, being reported more and more often, and they seem to be found in almost every area of psychological assessment. Guttman (1957) (1963) and Slater (1962) . Similar circumplices have been reported for ratings of child behavior by Schaefer and Bayley (1963) , Becker and Krug (1964) , and Baumrind and Black (1967) . Schaefer and Plutchik (1966) studied terms that refer to emotions and to personality traits and found that each of the structures formed similar circumplex orders among the variables. Freedman, Leary, Ossorio, and Coffey (1951) developed a circular model for interpersonal behavior which formed the basis for the construction of the Interpersonal Checklist (ICL; La Forge & Suczek, 1955) . The circular order for the scales of the ICL was confirmed by Rinn (1965) . Lorr, Klett, and McNair (1963) devel- oped a set of rating scales for psychotic behavior that followed the circumplex order, developed an inventory of interpersonal behaviors on the same pattern.
Finally, Stem (1970) The scaling of personality items (especially checklist items) has frequently been recommended (Guilford, 1954) . Most (Anderson, 1967) ? or How much more abnormal and how much more intense (Buss & Gerjuoy, 1957) (Rinn, 1965 (Leary, 1956) . The scaling values obtained from the sorting and rating procedures were used to calculate the positions of the scales relative to one another Rinn (1965) from his factor analysis of the scales. The differences between the individual item placements as given in the ICL manual and as obtained here were also examined.
Results

Circular Scaling
Given that the basic purpose of this study was primarily to demonstrate the feasibility of the procedures rather than to be a definitive normative study, the frequency distributions for the males and females were combined. However, visual inspection of the distributions suggested that about six of the 128 items might exhibit some sex differences in their category assignments.
If the categories are arrayed so that maximum overlap of frequencies can be seen in adjacent columns and rows, the resulting frequency distributions exhibit a circular order. These average frequency distributions are presented in (JK).
Since interval lengths were not very far (at most 6 degrees) from 45 degrees for any of the categories, the midpoints of these intervals were taken as the scale values for the ordered set of categories. The sines and cosines for these midpoints can be seen in Table 2 . These were weighted by the frequency of item placements in each of the categories to calculate the resultant as the scale value for that item, as shown in Table 2 . Scale values were also calculated using exactly equal interval midpoints. Correlations between the values calculated using the equal interval midpoints and those calculated from the empirically determined interval size were obtained. For the double-labeled data, the prod- (Leary, 1956) . The empirically calculated interval size of each of the categories is presented in the row below the category labels. As noted above, the vector length divided by N can be considered an index of the variability of the scale values. These values are presented in Table 5 .
Consideration of the details of these tables is facilitated by presentation of the results of the two-dimensional scaling study. As noted above, the 128 items of the ICL were also scaled by a third group of subjects on two bipolar 9-point scales, using the dimensions of Love-Hate and Dominance-Submission. Following Schlosberg's (1952) Although the orthogonality of the two dimensions has been previously demonstrated by factor analysis (Rinn, 1965) Figure 1 ). Rinn, 1965; Stem, 1970) .
These gaps are generally attributed to failure to incorporate some additional dimensions as scales in the ICL. For example, Stem (1970) argued that scales for Introversion and Extraversion would fill a couple of the gaps in the ICL structure.
Although the &dquo;interpersonal circle&dquo; may indeed be inadequately conceptualized by the present ICL scales, the gaps between the scales found in the factor analytic studies might, for the most part, be determined by the relative lack of homogeneity among the items of each of the scales, as seen in Table 4 Figure 3 . The outer ring presents the results from the sorting procedure, and the middle ring those from the two-dimensional data. The inner ring presents the findings by Rinn (1965 (Rinn, 1965) Figure 4 ; the outer circle is based on the sorting study; and the inner circle, on the two-dimensional data.
The most obvious result is that the scales now range around the full circle, rather than being polarized into two groups. Figure 1 These data lead to the conclusion that the major problem with the ICL in its present form is not an inadequate number of categories but an inadequate sampling of items from the total content domain. Specifically, the ICL lacks enough items covering withdrawn types of behavior (Maccoby & Masters, 1970) .
When the items are listed in their rank order, the items strongly reflect an underlying circular continuum. The meanings of the items change gradually away (in both directions) from any item which is initially focused upon, just as colors shade gradually one into another around the color circle. (Mardia, 1972; Pearson & Hartley, 1972) . As a rough frame of reference for interpretation of the vector length values in Table 5 , if all the subjects place the item into any one category, the index will equal unity, for the vector length will equal the number of subjects. The more that the subjects disagree as to the placement of the item, the lower the ratio will be.
Examination of The variability problem for the two-dimensional data is much more complex. The basic distributions are obtained from linear unidimensional scaling procedures, and calculation of the variance is quite problematical, given the many truncated distributions that occur when the items are rated at the extremes of the scales (Guilford, 1954 
Discussion
The primary purpose of this study was to demonstrate the feasibility of using the Schlosberg (1941, 1942) scaling techniques to scale personality items to a circular scale. Clearly, the results show that the procedures are feasible. For the sorting procedure, with two separate samples of subjects, when the randomly presented categories were ordered according to the &dquo;confusions&dquo; or overlap in the frequency distributions, the resulting order confirmed that which was postulated for the category labels of the ICL. Moreover, the circular structure obtained for these frequencies clearly approximates the circumplex model developed by Guttman (1954 Guttman ( , 1957 (Golden, 1969; Schaefer, 1961 (Eysenck & Eysenck, 1969; Howarth and Browne, 1971; 1972; Sells, Demaree, & Will, 1970) . That is, the items are found to shift from the scales to which they had been allotted by the authors of the inventories to others in the set, or else to cluster into entirely new factors than those postulated by those authors. This instability of item placement, it is argued, is due primarily to the subjective, intuitive judgments involved in originally allocating items to the scales of the inventories. (Nunnally, 1978 (Nunnally, 1978) . However, the available evidence indicates that reliable scale values can be obtained with a relatively small number of judges (Edwards, 1957) .
The similarity of the results obtained with each of the scaling procedures used in this study has been stressed. However, it is worthwhile to also consider some of the differences between the methods. One advantage of the sorting procedure over the two-dimensional procedure is that it is more economical. The sorting procedure requires only one judgment from each subject for each statement. In addition, that judgment would seem to be a relatively simple one for the subjects, requiring only that they decide which of the standard stimuli (the category labels) is most similar to the statement. Thus, this procedure would seem to have some advantages over other commonly used procedures in psychological scaling, such as paired comparisons and multidimensional scaling (Nunnally, 1978) , in that many more stimuli can be scaled.
The sorting procedure has other advantages over other commonly used unidimensional scaling techniques. For example, random presentation of the standard stimuli eliminates the &dquo;error of central tendency,&dquo; or the bias against giving extreme judgments (Guilford, 1954 (Guilford, 1954 (1952) and the present study.
However, the two-dimensional procedure has some advantages over the sorting procedure as well. For example, the two-dimensional procedure gives a potential estimate of the intensity level of the terms scaled. Another advantage of the two-dimensional procedure is that it permits a test of the hypothesis that more than two orthogonal dimensions are required to represent the relationships among the items. Several of the authors who originally postulated a two-dimensional structure for their data later added a third dimension to their system (e.g., Schaefer, 1971; Schlosberg, 1954) . However, the issue remains ambiguous. For example, Abelson and Sermat (1962) used a multidimensional scaling procedure to study the structure found by Schlosberg (1954) (Stevens, 1951) .
It would also be possible to examine further the validity of these results with a procedure such as that used by Miller (1969 (Rosch, 1975) or a &dquo;minimal contrastive set&dquo; (Miller & Johnson-Laird, 1976) The Semantic Differential has been widely used in cross-cultural research (Osgood, 1962 Fiske & Pearson, 1970 ). Yet most test-scoring procedures are based on the assumption that any given item has comparable meanings for all of the respondents (Scott, 1968 
